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N − N̄ Working Group at THB Workshop
M. Bishai (BNL), G. Brooijmans (Columbia)
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n − n̄ Oscillations Beyond the Standard Model
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Is There Mirror Matter?
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Mirror World ↔ Our World (Y. Kamyshkov)
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Mirror Matter n − n′ Oscillation in Magnetic Fields
Y. Kamyshkov (U. Tennessee)
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Mirror Matter n − n′ Oscillation Searches (Y. Kamyshkov)
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A signal for mirror matter?
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New concept: Neutron Regeneration
(Y. Kamyshkov)
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Mirror Matter Search at BNL?

Small experiment that could be carried out at BNL.

A BNL n→ n′ → n regeneration experiment is
complementary to n→ n′ disappearance experiment done
earlier with a potential 5.2σ signal.

Could be done now with 100kW for 1 day or
20 kW for 10 days for example.

Requires cold neutrons

Pulsed beam structure can be used to reduce backgrounds.
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Next Generation n− n̄ Oscillation Search Expts (R.
Pattie)
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Challenges of Nex-Gen n − n̄ Oscillation Expts

Previous generation of n − n̄ oscillation expts at reactors.
Nex-Gen is at accelerators (spallation sources) ⇒ more
backgrounds from fast neutrons and protons.

Need better detectors to constrain annihilation vertex ⇒
more tests of detector technology in neutron beams to
understand fast background rejection.

Pulsed beams can also help reduce backgrounds.

ATLAS TRT tests at LANL LANSCE used 5-10n/seconds.
Factor of 10x intensity less could still be useful to
benchmark detector simulations of the fast neutron
background.

A big effort, n − n̄ oscillations is not within the scope of
what can be done at BNL.
BNL can participate in detector and moderator R&D.



Report from
THB 2014
Workshop :

Neutron
oscillations
and Proton

Radiography

Mary Bishai

THB Goals

Physics
Motivation

n − n̄(′)
Oscillation
Experimental
Concepts

R&D for
Spallation
Sources

Proton
Radiography

Summary

ESS Moderator Designs (G. Muhrer)
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Flat Vs. Tall Moderators (G. Muhrer)
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ESS Flat Moderator Concept (G. Muhrer)
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Bottom Moderator Designs (G. Muhrer)
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Moderator tests at BNL THB?

ESS is going forward

Possible BNL contribution to experiments using cold
neutrons from ESS:
test new moderator materials (designs?) in a test facility.

Need 100 kW (?)test facility where we can test an
engineered model in an environment where the
degradation of the moderator can be monitored in a low
intensity environment.

Most likely its the material of the bottom moderator
(could serve up to 11 beamlines) that can be subject to
R&D - like D2.
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Proton Radiography (A. Saunders)
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Proton Radiography (A. Saunders)
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Previous Radiography Facility at AGS (A.
Saunders)
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P Radiography Industrial Applications (A.
Saunders)
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Possible Radiography Facilities at BNL (A.
Saunders)
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Summary

A new concept for n − n′ appearance experiment to search
for evidence for mirror neutrons could be mounted at a
new hadron beamline at BNL.

Oscillation experiments searching for n − n̄ are not within
the scope of what can be done at BNL.

New hadron beamlines at BNL can contribute to
moderator R&D for spallation sources. Particularly in
testing moderator materials.

Reviving proton radiography facilities at BNL could be of
great interest and benefit to wide community.

Beam requirements:
Species Beam Energy Intensity Rep Rate Custom Comment

p 0.5-2 high O(10) n moderator testing
close to spallation target

n cold (few meV) ∼ 108 n/s neutron regeneration

n fast ( 10-800 MeV) 106 n/s? WNR alternative
p 24 GeV 1e11 p radiography

only few pulses needed
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